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子比为 40 制得的催化剂 Cu40-HMS，在比较温和的反应条件下，可获得 佳的苯
乙烯环氧化催化性能，苯乙烯转化率接近 100%，SO 的选择性达 84%。通过对
不同铜含量 Cu-HMS 催化剂的表征研究，并与浸渍法和离子交换法制备的负载
型 Cu/HMS 催化剂相比较，表明在 Si/Cu 原子比 ≥ 40 的 Cu-HMS 催化剂上，Cu
物种主要以高度分散状态存在，呈隔离状态 Cu2+或高分散 CuO 小簇形式；而对
于 Si/Cu 原子比 < 40 的 Cu-HMS 催化剂，将观察到粒径较大的氧化铜纳米颗粒。
通过关联结构与催化性能的研究结果，本文推断，高度分散的 CuO 小簇和隔离





烯环氧化反应时，适量镧的掺入，可使环氧化产物 SO 的产率由 36.9%上升到
63.6%；表征研究结果指出，La/HAP 催化活性的增加，与适量镧掺入提高了催
化剂表面碱量密切相关。当采用镁锡复合氧化物催化苯乙烯环氧化反应时，苯乙



















高催化剂的稳定性；另一方面，MgSn 复氧化物在双氧水存在下的 ESR 谱图表明，
具有强 Lewis 酸性的锡物种也可能是反应中的某些活性中心。然而，尽管镁锡复










































Epoxidation of olefins is an important class of reaction in view of its industrial 
applications. However, epoxidation of olefins is usually conducted under expensive 
oxidant associated with lower efficiency and large amounts of wastes. Therefore, the 
development of novel and efficient catalysts and catalytic systems are highly 
demanded from the viewpoints of academic and industrial interests. This dissertation 
focuses on the studies of epoxidation of olefins over Cu-HMS and solid base catalysts 
using tert-butylperoxide (TBHP) or H2O2 as the oxidants. Efforts are put on to clarify 
the structure-performance relationship by means of various characteristic studies. The 
possible reaction pathway and mechanisms for the epoxidation have also been 
discussed. 
The Cu-HMS catalysts prepared by a one-pot sol-gel method were found to be 
efficient for the epoxidation of styrene using TBHP. The main oxidation product was 
styrene oxide (SO). The Cu40-HMS (Si/Cu=40, atomic ratio) catalyst, which was 
optimized by investigating the influences of various factors, showed the best catalytic 
performance for the styrene epoxidation. The styrene conversion close to 100% with 
the SO selectivity as high as 84% could be obtained under mild conditions. The 
characterizations suggested that highly dispersed Cu2+ species, in forms of isolated 
Cu2+ and small CuO clusters, might mainly exist in the catalysts with Si/Cu≥40. For 
the samples with Si/Cu<40, larger CuO particles were observed. The correlation of 
catalytic performance and catalyst structure implied that the highly dispersed Cu2+ 
species were more selectivity than the CuO particles, although both of them would be 
active for the epoxidation of styrene. 
In the second part of this dissertation, a series of solid base catalysts, including 
La-doped hydroxyapatite (La/HAP) and MgSn mixed oxide, were prepared for the 
epoxidation of olefins using H2O2. The yield of SO was increased 36.9% to 63.6% by 
a La/HAP catalyst with proper amount of La dopant. The studies over La/HAP 
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